Flavonoids are widely distributed plant secondary metabolites with various metabolic functions. They are ubiquitous in fruits and vegetables that are regularly consumed by humans. These natural compounds are categorized by their chemical structure into 6 major subgroups as follows: chalcones, flavones, flavonols, flavandiols, anthocyanins, and proanthocyanidins or condensed tannins (Winkel-Shirley, 2001; Falcone Ferreyra et al., 2012) . More than 6000 different flavonoids have been identified, and this number is certain to increase as more researches are conducted on them (Ferrer et al., 2008) . Flavonoids have attracted considerable interest because of their potentially beneficial effects in humans; they have been reported to have antiviral, antiallergic, antiplatelet, antiinflammatory, antitumor, and antioxidant activities (Izzi et al., 2012; Kay et al., 2012) . Many investigations have focused on these health-promoting effects and antioxidant activities of flavonoids, particularly their role in the chemoprevention of cancer (Gonzalez-Paramas et al., 2011; Galleano et al., 2012) . We have reviewed the most recent studies on flavonoids and their antioxidant activities (Table 1) . 
Key message Reference
Flavonoid is a general name of a class of more than 6500 molecules based upon a 15-carbon skeleton. The core structure is a 2-phenylbenzopyranone, in which the three-carbon bridge between the phenyl groups is commonly cyclised with oxygen. Therefore flavonoids have been recognised as one of the largest and most widespread groups of plant secondary metabolites, with marked antioxidant properties. Corradini et al., 2011 Flavonoids are efficient quenchers of singlet oxygen and could be valuable antioxidants in systems under oxidative stress, particularly if a flavonoid-rich diet was previously consumed.
Morales et al., 2012
It is well known that rutin, an active flavonoid compound, possesses potent antioxidant properties against oxidative stress. Rutin (50 μM) blocked apoptosis in human umbilical vein endothelial cells through decreasing reactive oxygen species, increasing glutathione, restoring DeltaPsim and thus protecting DNA damage. 
Gong et al., 2010

Key message Reference
Quercetin acts against isoproterenol-induced myocardial oxidative injury and immune function impairment; the mechanism involved in the pharmacological action is related at least in part to the antioxidant activity of quercetin.
Liu et al., 2012a
Luteolin is a flavone which occurs in medicinal plants as well as in some vegetables and spices. Luteolin displayed excellent radical scavenging and cytoprotective properties, when it interact with other antioxidants like vitamins. In vivo, luteolin reduced increased vascular permeability and was effective in animal models of inflammation after parenteral and oral application.
Seelinger et al., 2008
Numerous preclinical studies have shown that kaempferol and some of its glycosides have a wide range of pharmacological properties, including antioxidant effects.
Calderón-Montaño et al., 2011
Myricetin restored the activity and protein expression of cellular antioxidant defense enzymes such as superoxide dismutase (SOD), catalase (CAT), and glutathione peroxidase (GPx) reduced by hydrogen peroxide (H 2 O 2 ) treatment.
Wang et al., 2010
The antioxidant capacity of the tested quercetin and epigallocatechin gallate is due to their stabilizing effect on the cell membranes; this contributes to cell protection in various pathologies and acting as an adjuvant therapy in highly toxic treatment regimens.
Margina et al., 2012
Baicalein has antioxidant activity and exerts a cytoprotective role in H 2 O 2 -induced apoptosis by inhibiting mitochondria-dependent caspase activation and the p38 MAPK pathway.
Liu et al., 2012b
Baicalin is efficient in reducing hyperglycemia-induced oxidative stress through the increased expression of antioxidant enzyme activities.
Waisundara et al., 2011
Both cyclic voltammetry and quantum-chemical analysis, antioxidative properties of naturally occurring flavon-3-ol, fisetin were observed. Through oxidation potential values, used as quantitative parameter in determining its oxidation capability, indicated good antioxidative properties found with this molecule (flavon-3-ol, fisetin).
Marković et al., 2009
Scavenging effect depends on the structural conditions of hydroxyflavone. Hydroxyl groups neighboring to each other showed much higher antioxidative activities than the compound with separated hydroxyl groups. Therefore, ortho position of dihydroxyl groups is one of the structural conditions of hydroxyflavone for the good scavenging effect.
Hyun et al., 2010
Isorhamnetin-3-glucoside can significantly hinder selenite cataracts in vitro by its antioxidant property. Devi et al., 2010 This study emphasizes the importance of iron binding in polyphenol antioxidant behavior and provides insights into the iron-binding antioxidant activities of flavonols such as quercetin and myricetin.
Verdan et al., 2011
Isoquercitrin (IQ) is one of the most important flavonoids, possesses scavenging abilities for superoxide anion, hydroxyl radical and nitrite. Such scavenging capacities increase with the concentration of IQ.
Li et al., 2011
Hesperetin (Bioflavonoids) metabolites (2.5-20 μM) showed higher antioxidant activity against various oxidative systems, including superoxide anion scavenging, reducing power, and metal chelating effects, than that of hesperidin (aglycon). 
Yang et al., 2012
Key message Reference
Naringenin exhibits antihyperglycemic and antioxidant effects in experimental diabetic rats. Annadurai et al., 2012 Eriodictyol acts as an antagonist of the transient potential vanilloid 1 (TRPV1) receptor and as an antioxidant. Rossato et al., 2011 Genistein significantly decreased the levels of reactive oxygen species and induced the expression of the antioxidant enzymes, manganese superoxide dismutase and catalase. Park et al., 2010 Flavonols and anthocyanins have greater antioxidant properties and exert greater influence on cholesterol concentration in erythrocyte membranes than simple hydroxycinnamic acids.
Duchnowicz et al., 2012
Kaempferol is a flavonoid found in many edible plants and in plants or botanical products commonly used in traditional medicine. Epidemiological studies have found a positive association between the consumption of foods containing kaempferol and a reduced risk of developing several disorders such as cancer and cardiovascular diseases. 
